Effects of sodium selenite on neuromuscular junction of the mouse phrenic nerve-diaphragm preparation.
The effects of sodium selenite on the neuromuscular junction of the phrenic nerve-diaphragm of the mouse were studied. Nerve-evoked twitches of the diaphragm of the mouse, the frequency of miniature endplate potentials, the quantal content of endplate potentials and the compound action potentials of the axon were measured. Sodium selenite induced a slight increase of the amplitude of the twitch, followed by twitch depression. The amplitude of the twitch, increased by selenite, became more prominent after the suppression of the twitch induced by cadmium ions, d-tubocurarine or magnesium ions. It appeared that the increased amplitude of twitch was due to the facilitation of transmitter release, since selenite significantly increased the frequency of miniature endplate potentials, and the amplitude and quantal content of endplate potentials; the amplitude and half decay time of miniature endplate potentials were unaffected. Twitch depression induced by selenite was enhanced by ammonium ions, high potassium and low magnesium and attenuated by high calcium. During the period of gradual depression of the twitch, selenite decreased the amplitude of compound action potentials of the phrenic nerve axon and caused the disappearance of endplate potentials. Ammonium ions enhanced the blockade of axonal conduction induced by selenite. Moreover, the depolarizing agents, ammonium and high potassium also induced an initial increase of twitch amplitude followed by depression of the twitch. These findings indicate that selenite probably alters the release of the transmitter by depolarizing the nerve membrane. The effects of selenite were antagonized by glutathione and cyanide, suggesting that the binding of selenite to sulfhydryl groups of the membrane was essential for inducing its pharmacological actions.